Noninvasive, real-time imaging technology assists UV light therapy of skin diseases and facilitates reduction of the associated photodamage.
and stored the OCT images on a PC for further qualitative and quantitative processing. Figure 2 shows an OCT image of normal mice dorsal-skin structure. Three separate layers are clearly visible, i.e., an upper layer (the cutaneous cover, including stratum corneum, epidermis, and dermis), a muscle-tissue layer at the bottom, and a layer of stratum mucosum (subcutaneous tissue). A darker, thinner region is located between these latter two layers. These tree layers have also been described in previous studies based on histological analysis. However, after PUVA or UVA treatment, the hierarchical structure became vague.
To further illustrate the differences, we took an average of more than 20 adjacent amplitude-modulation ('A') scans from a horizontal surface of skin tissue in each group. We averaged the 2D images into a single curve to obtain the distribution of the mean signal (or mean grey level) as a function of depth (see Figure 3) . OCT imaging is based on intensity differences of backscattered light. Its depth-related signal simply follows the Lambert-Beer law, which states that light attenuation in tissues follows an exponential dependence. Therefore, we adopted an exponential equation to fit the OCT intensity profiles. Figure 4 shows that the coefficient correlations were 0.974, 0.981, and 0.982 in the control, UVA, and PUVA groups, respectively. The attenuation coefficients of the three groups were 2.691˙0.080, 2.089˙0.102, and 1.702˙0.061mm 1 , respectively. Comparing the three groups, the attenuation coefficients of the UVA and PUVA groups were much lower than those of the control group (P < 0:01). We conclude that the low attenuation coefficient of UVA-induced skin tissue is caused by an inflammation response in mice dorsal skin. Application of 8-MOP to mice skin obviously accelerates this.
In summary, we successfully applied OCT for qualitative and quantitative evaluation of PUVA-induced skin photodamage. Our result implies that PUVA phototherapy carries a high risk. Dermatologists must carefully choose the appropriate dosage once PUVA phototherapy has been adopted for treatment. Moreover, application of in vivo real-time imaging technology is necessary for clinical assessment of long-term therapy. We will continue our characterization of the effects of UV radiation on mice dorsal skin.
